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(54) YCTPONCTBO ANA YCTAHOBKL: {iNA-
CThIPR 8 OBCAAHOWN TPYBE

(57) Kaobperenue OTHOCHTCR K TexHiKe NOA-
38MHOrc PEMONTI, 3 WMENND K yCTDOACTDOM
ARR YCTaHOOXW MerTanauueckux nracrupen ane
BOCCTaHOD 1EHIR FEPMBTHHHOCTH 0BCa/ HuX
1py6. Uens n3oGperemuna = ynpouiente KoHcy-
PYKUMHA YCTDORCTDA H CHUXEHUE Cro MacCu.
310 AGCTUCAOTER TeM, NTO NOAMA wTox 12,
TenecxoNUYCCKHN FCTIHODAGHHUIN D KOpnyce 6.
XECTKO COR3IN ¢ NONOW WYaHron 3, 3aduxcis-
POBaN D UCXORHOM NOROXENI H XOPNYCE 64

2

cHaBxeH OrpaNuinTenemM S w YUKCITOPOM KO-
HEMHOTO NOAOKEHUN B B\ CTONOPHOMD KINL-
ya 14, ANR XOTOPOro Ha BHyTpexHuen
noBepXHOCTH TPAHCNOPTHOA KOAOHNE 15 B~
nonKexa xonmwyesas apovo4xa 16. MNpu arom
paccTonine Mexgy CTONOPHEM KOAbUOM 14 41
xonuLesot NPoToNKkoN 16 8 HEXOAHAM NONOXKE-
Huv oubpaHo pastiwm annie XOA3 AGPHMPYO-
wen ronooxu 4, v.e. PACCTOANWID OT HWKHEro
TopuUa xopnyca 6 A0 orpanimmrens 5. Nocne
duxcaunm yeTpoacrea-o obcoaron Tpybe 20 o
3313MHOM MHTEDBAAR NPUCTYNIOT K IaNpec:
coexe naacrupa 18 nocpegcroom npopaone-
HUS ROPHIPYIOWENR rOnCEKs 4 HeNes NNacTups
18 secom HKT. Nput 37om cpeaaerca wingr 22,
3 XMAKOCTs NOA AICABHUCM uCPEI OfBepeTHE
7 NoCTYNaer 8 NOAOCTh MaIKETH B 11 suAsIra-
eT nogavxHue cextopy 9 o paboues nonoxe-
nue, Mocnc 3ITOro AKOPL OTKAKIHAETCA OT
ubcasnoA TpyOw 20 w panbHeriwas lanpec-
cooka naacTupa 18 ocywecrTonseTca noa Kas-
NCHUCM 8 ronogke 4 npu
003BP3THO-AOCTYNATENLHOM NepereweHni)
UHCTPYMENTA, 2 WA,

UaobpereHno OTHOCUTCR K Texnmxe noa-
3IEMHOrO PEMOMTA, 8 UMEHHO K YCTPONCTBaM
ANA YyCTaHODBKKU METANNNHECKHX NABCTUPEN ENR
BOCCTIHOBACHWA TEPMETUHHOCTY 0GCIAMLX
7py0 MCHTRHLIX, BOARHEIX 1 FA308WX CKDAXKIH,

i3gecTiio yCTPONCTOO, BXAKUIOULEE
WTAHFY, Ha HWKHEM XOHUES KOTOPO pa3Mewe-
12 AOPHMPYIOWLIA FONDBKI, H3 BEPXHEM KONUC
- AKOPb., 3 MEWAY HNMIt K3 wranre pacnono-
w.eH NAACTHDS.,

Oanaxo KOPHUPYIOWAR FOALOXA NPIY pac-

W1 121K NNICTHPA A0 cOnpaxernn ¢ 0bcan- -

1100 T 60R NPOTArIBAETCA ueped nracvups
CPi13Y DOCHX NYTEM OCCION HAFNYIXI1 1A NHCT-
cymanT (HacocHo-xoMnpeccopruie IpyGu). B
31614 cayvae HKT nogoepraoves s1s0ithon na-
rPYIKE: HNAPINAUNECKONY ATBAEHRNIO 1 0CCOO-
MY PICTANREHING, YTO HE HCKNIONALT nopuws
7540 8 NPOUECCE ™ X HATAXEHIR NPH YCT3-
HGOXE 0AACTUPA N3 Gonviumnx rayGunax (6o-
ace 3000 m). -
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[anecTHo yCTPONCTOO, BrIISHI'TLIIE CH-
Actul ThL! 1DANURCKIN TOAXDTRAL, AOPIIPRY-
WYy ronooky, HONLNY WTOK, WTINFY C
PACNOACKCHHBIMK 1D 11EN L[ANrODHMK yropa-
Ml NNACTHPR, XKOTOPHRA PIIMELCH HD 3TOW
wranre,

310 yCTpOfiCToO0 rpoMO3;1K0 b 14BTaNADEMN-
X0 33 CYET HaNWIUA CHADDHIX UUAUNANOB, Hey-
aobHO B axcrnyaTanum u 065AyKUBIHNK,

Ueau naobperenun - ynpouienite xonuer-
PYXUWI YCTPOACTOD, CHIK UM SO MACCHI,

370 focTMraeTca TEM, 4TO pacwupenne
nnacTupa Ao conpsxkexus ¢ oGcantion TpyGon
obecneuneaerCr nyrem CO3AaiMA PacueTon
OCEBOA HArpyxw H3a ROPHMPYIOULYIO FONOBKY
33 cueT DeCa WHCTPYMEHTA, ONYCKAEMOrg o
CKBaXNHY.

(p 3TOM NONLIA WTOK XECTKO CORIH C
NONoN WTanroR, 3adukcPona ha xopnyce o
MCXOQHOM NONOXKEHUI H HMEET PUKCITOP KO-
HEUYHOTO NOAOXENR, APLE ITOM MY gHyTpReH-
Hef NOBEPXHOCTI TPAHCNOPTHON KONONND
TpyD BwNONUEN3 KOALLEDBAA MPOTONK3 NOA
QUKCITOP KOHEUHOro NOAONKCHHR, I NONLIR
WTOX UMELT HA HAPYKHOR NOBENXHOCTIY OFpa-
HIYMTENb, NPHYEM ANVUHA XOA3 KOpnyca mig-
paasnudeckoi [opluipyotyei ronooxu A0
OrpANUHMITCAR PADNA PACCTORINIO MEXAY hrik-
COTOPOM KOHEYHOTQO NONDXKEHMA 11 KONLUCDON
NPOTOMKOW TRAHCNOPTHOMK KONOIIHL TPYD. Kpo-
e TO0, rMAPAIDMMCCKIN KKODL YCYPOIiCTDa,
DUNOAHAIOWING AYHELINO YNOP3 NNaACTupA,
PACNONOXKEH HI KOHYC NOAGCTH WTar nos

nnacTupem. Taxoe rexnu4eckoe pewenie no-

3DOANET OTKAZITLEA OT NPULIEHEHUA O YLTNOI-
cT0€8 CHMAODOrQ TOoAKaTECAA, np“ 3TQt4
TEXHONOTHA YCTAHOBKY NNICTHIPR 1yTeM pace
WHPEHUA ero A0 conpaxeniir ¢ oGcagHoin Tay-
GON Npu NPOTArMDAHNKN AOopHNPYHOULER
rONODXIY CBEPXyY D13 00ecneutiBacICR PECont
WHCTPYMEHT3, PICHCTMIR HArPYyIXa XKOTOPOro
perynsipyetcs 4 KOMTPOMIPYETCA NO TAP30-~
nuYEcxomMy u3tepitemo nccd (TNBy).

Taxan KOMNOHOLKD YCTPONCTEA 11 HCNOAL-
qonalme MACCH UHCTRYMEHTD ANt CO3AMNIKA
OCCHIN HATPYIKS HA AOPUIPYIOULYIO FONODKY

- NPV PACWKUPCHI NAICTHPA NOIBONACT

= YNPOCTHTL TCXNONGIUIO YCTAHOOKLM NAICTU-
pA NPH OTCYTCTONN BOIMOXHOIO NNNIAINUK
NOCTOPOMHUX TOEPAWX NPEANMETOD MCHAY KO-
nonnold TpyG v AnacTupem o npoyecce ero
pacwmpenns; )

- 0GCCNEYUTS YCTANONKY NAACTMPN NPAKTIC-
cxu 3 mobon rayGisne, He C0agaoan gonontu-
TOASHON PACTAFNIIOULEN OCCOON HAMPYIKU 1A
wicrpymeny (HKT), npi atom 113 wel nuwux
ryGunax ¢ 123LK yaemweHis 0eca WHCTpy-
MEHTA BCNOALAYIGTCA yraxencHiue Oypuay-
Hue TpyOu:

10

~ YNPOCTUTL XONCTRYKQMO YCTRONCTOA, Clin-
31475 MACLY € COXPANBNIEGM BF  NPOUNOCTILIX
coasiero, ob-zcnaunty ynobetoo oGenyxioa-
HUR W IKCNAYDTalNN,

W3olpererne oGecneumupaer 8 MoMenT 3a-
X0AD AOPHMPYIOEN rONOBKU B NNACTHPD CIIH-
XPOHHOCTDL MOMAMMN XHAKQCTH HY NOAsIXKNIbIe
CEXTOPLI C B3AMOABACTANEM XOAD FONOBKI AD
€€ HIWKHEr0 OFPaHINNIEAR ¥ KOAbLEBOM Ka-

‘HOBKW CO CTONOPHHEM XONbLOM.

" Ha ¢ur.1 w3p6paxena yctponcvso o ¢bo-
pe ¢ ANACTHIPEM, CNYWEHHNE B CKOAXIHY X

- MecTy aedexra obcaaroR xononHu; wa ¢wr.2
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- ROPHUPYIOWAEN ranoexa, Paspea. .
YCTpoACTBO COAEPXUT FMAN3BANIECKUA
AKopL 1 C NOARKXHLIMIN NNIWXIMU 2, XOTOPUA
fIOCPEACTOOM NONCH WTaHrw J cocavien C
rIapasnNuMecKkaosl ronopxon 4, cocroswen w3l
nuzcHero ynopa 5, kopnyca 6 ¢ ovaepcruem 7,
MatixeTw 8, NOADWKHLIX CexTapoD 9, 06okk
10, xoryciorg nyarcona 11, wroxa 12, ynnov-
HUTEnLHBX KOrey 13, CTONOPHOro xonuyd 14 v
sepxuiero narpyGra 15 ¢ xonsyeoow Apotoy-
xon 16, HaQ roNODKON Pa3rieuleH UMPKYNAUn- -
onHbii knanaw 17, a mexay RRoper 4 roAo DKo
~ nnacrups 18, cnyckaeMuidh Ha BHCTpyMeHTe
(H¥T) 19 o oGecapgnyio TpyBy 20 x mecty aedex-
13 21. Ana npeaOTapaUIEHUR npekfespeMen-
HOrO 3aX0A3 D (INACTHPL A0PHUPYIOWER
ronooxit 03 CHaGX2112 cpesHIM WwTUdDTOM 22,

Mocne cnycka yctpoiictoa o cbope ¢ nna-
crupem 18 na nucrpymente 19 o obcapuyr.
1py6y 20 \1 opnenTauwis nnacTups na gedexr
21 n cucreme cO3n2eTCA UaIBLITOUHOR rMgpan-
mieckoe pasacuse, JKUAKOCTL NOA AADNCHW-
~M NOCTYNACT 8 NONOCTL AKOPR 1, KOTOpPW®R
COOMIAN NN3WKSMIt 2 C PAIMEULEHLIMI HI HEM
y6uamn axopurca 3a o6caguywo vpyby 20,
obecnewnoas ynop nnacvupwo. 3anpeccooka
naactupa 18 x BliyrpenHen creHke o6cannon
Tpybu 20 ann nepexputun acdexra 21 ocywe-
CTBANETCR NPW NPOTAFMB3IAL AOPHUPYIOULeN
ronooKit 4 HEPed NAICTLIPHL GCCOM HHCTPYMEH-
13 19. Npu atom cpeaaerca wridr 22, a nabu-
TOMHOEC QABACHME O NONOCTL MINXKeTw B
nocTynaer ucpes orecpeyne 7 1t nepeaaer pa-
AUAALHYIO HATPYIKY HA TOABUNGHBIC CCXTOPY 9
A MOMENT 33%043 rONOBKK 8 NN3CTHPSL, T.C.
TOrQa, KOTAA HHXHIA TOPCL A xopnyca 6 poxo-
A“T A0 ynopa 5 11 cTonopuoe xoreuo 14 3anm-
MACT MCCTO D KoALUEB0 npoTouxe 16.

flocne npoxona AOPHBIpYIOWEs) ronooxis 4
0 NRICTWPE HA I5AANNYIO DERIMUHY (wanpu-
uep. 1.5 M), keropas obecncunnact KOHTIKT-
noe conpa:xenwe nnactupa 18 ¢ oGcaanoR
ToyGon 20, ax pi 1 JUTOMATUUECKY OTXAIOMI-
crch 01 06cannon Tpybn ¢ coxpancunes u3-
Gutonioro A3onenna-a4 PHIDYIOWAR TONDDKD

- —
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4 ner Y MIICTPYM HT pacwwupRer nNAACTRPS
e C.en erg aAnne.

Tax xak aopunupyrowas ron ors 6.iaroaa- .

PA HUXHEMY YNOPY 5 U coeguHenuo cTonop-
noro xonsya 14 ¢ xonsyesod nporouxod 16
nocne NpoxoAa oTpesxa b ne uMeer oC200r0
ACNOMA LEHUR, TO KaNUENQDKY NACTU Y (no-
0TOpHUE NPOXOAM) OCYIWECTANRIOT NOA A3BAE"
HWEM 0 ronoeke 4 xax CHiay 0BEPX NOALCMOM
HMCTPYMEHT3, TaK M COepXy BHWI — DCCOM MH-
crpyMena. (Ipiy 3TOM HarpyakK H3 UHCTDY-
MEHT.NPpW er0 NOALEME HEIHAYUTENLHMNG.
Nocne YCTaHOBKK NA3CTHPR YCTpORCTBO
noaAHUMAETCR N3 nosepxHOCTY, CAND XWARRO-
€TV C NOAHMMAEMOrD MHCTPyMeHTa obecneun-
B3ETCR P83 UNPKYNAURDHHEA KNINIK 17.
YcrpodcTao mMeer Cheayloulue npeumy-
wecrsa: .
- MR DCEBOrO NEPEMCUIEHHS AOPHUPYIOWER
{OROBKM N0 BCEN AAMIE NAACTHPA COEPXY BHUID

© ucnonsayercs bec uHcTpyMenta 6ea nononnm-

TensKoA 0CEBON HArPYIXKU HA HErOD;
—~ynpowtaeTcs TEXHONQTrNA yCVaHOBXW nNacre-
pA npaxTIECKU Ha maGon rayGune & otcytér-
BMEM BOIMOXHOPO NONJAANMA NOCTOPOHHUX
TOEpALX NPEAMETOB MexAay 06canHon ~pybon
W NNacTUpEM;

~ YyAPOWAETCA KOHCTPYRUMA, CHIOKIBTCA MaC™
c2 683 NOTEepH NPOYHOCTHMX CBOACTE Yt pon-

craa. "
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3k HoMUuECKMA IPPExT OT NPUMEHEIR
[3NHOT0 TEXHHUYECKAFQ PEWCHHR OPUEHTHO-
BOUHO COCTIONT 1 —2 TuC.pY6. Ha 02Ny ONCPI-
ymo.

dopmynansobperenva

YCTPOACTED ANR VCTIHOBKH ANACTHPA 8
obcaanon TpyGe, exawvawwee ycraHoBnex-
HWRA H3 TPIHCNOPTHOR KONOHHE TPYG nonui
XOPNYC C PAAUANLHLIMI OTBEPCTUAMU W Q-
pasnuuecKon AOPHMDYIOWERA FOROBKOA, Tene-
C70NMHECKY YCTAHOBAEHH WA B XOpNYCe nonud
wrox, 06pasyowen ¢ xopnycom ruapasnnie:
CKY)0 K3aMepy. NOAYI0 WTaKFY C ruapaenunie-
CXWM AKOPEM W NAICTUPL, PIIMEWEHNBIN K
700N WTAKFE, OY AN N A0 UL 68 CR TEM, HTO.
C UensIo YNPOWEHHA KOHCTPYKUUN ycrpovcyad
¥ CHUXEHUR €r0 M3CCHl, MONWA WTOX XecTxo
C0R33H € NONOA WYAHTOR, 3aOUKCMPODAN HO
XOpMyCe 8 RCXOAHOM NONOXEHIU W UMELT onx-
C3T0p KOHEYMOTO NONOXEHWA, NPU ITOM Ha
BHYTpEHHER NOBEPXHOCTH TPaHCNOPTHORN KO-
noKMu Tpyb BLNONHEH3 KONWUEBAR MPOTOUKA
NOA $UKCATOP KOHEYHOrO NOADXEHWA. 3 NO-
AMD WTOR UMEET Ha HAPYXHOA NOBEPXHOCTH
OrPAHUNHTEND, NPUNEM IMHA XOA3 XOPNYyCa
mnpaanmecxoa_' AOpHUPYIOUER TONOBXI a0
0rpaHnuMTans PaBHa PICCTORKNIO MEXTY $wx-
CaTOPOM KOHEYMOTD NONOXEHUA U KONLULBON
NPOTOUKOR TPIHCNOPTHOA KONOHHY 1pYb6.
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(54) DEVICE FOR PLACING A PATCH

IN A CASING _

(57) The invention' relates to well

servicing technology and specifically to

devices for placing metal patches to

restore leaktightness of casings. The aim

of the invention is to simplify the design

of the device and to reduce its weight.

This is achieved by the fact that a hollow
,stem 12, telescopically mounted in

body 6, is rigidly connected with hollow

rod 3, fixed in the initial position on

body 6 and provided with limit stop 5 and

[vertically along right margin]
a9SU  1)1747673A1

locking device for the final position in
the form of retainer ring 14, for which .
annular groove 16 is made on the inner
surface of work string 15. In this case,
the distance between retainer ring 14 and
annular groove 16 in the initial position
is selected to be equal to the travel of
coring head 4, i.e., the distance from the
lower end of body 6 to limit stop 5. After
securing the device in casing 20 at the
specified interval, pressing of patch 18
begins by means of coring head 4
pushing through patch 18 because of the
weight of the tubing. At this time, pin 22
is sheared off, and fluid under pressure
enters the cavity of cup seal 8 and
advances movable sectors 9 to the
working position. After this, the anchor
is disengaged from casing 20 and further
pressing of patch 18 is accomplished
under the pressurz. in head 4, with
reciprocal motion of the tool. 2 drawings.
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The invention relates to well servicing technology, and specifically to devices for
~ placing metal patches in oil, water, and gas wells to restore leaktightness of casings.

A device is known that includes a rod, on the lower end of which is disposed a coring
head and on the upper end of which is disposed an anchor, and a patch is disposed between
them on the rod.
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However, during expansion of the patch until it joins the casing, the coring head is
pulled through the patch from the bottom up by means of an axial load on the tool (the
tubing). In this case, the tubing is subjected to a double load: hydraulic pressure and axial
tension, which does not exclude the possibility of breakage of the pipes while they are under
tension during placement of the patch at large depths (more than 3000 m).
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_ A device is known that includes a heavy-duty hydraulic pusher, a coring head, a
hollow stem, a rod with collet stops disposed thereon for the patch, which is disposed on that
rod.

This device is unwieldy and has high metal content because of the presence of heavy-
duty cylinders, and is inconvenient to use and to service.

The aim of the invention is to simplify the design of the device and to reduce its
weight.

This aim is achieved by the fact that expansion of the patch until it joins the casing is-
provided by creating the calculated axial load on the coring head due to the weight of the tool
being lowered into the well.

' In this case, a hollow stem is rigidly connected with a hollow rod, is secured on the
body in the initial position, and has a locking device for the final position, where on the inner
surface of the work string an annular groove is made to accommodate the locking device for
the final position, and the hollow stem has a limit stop on the outer surface, where the travel
of the body of the hydraulic coring head to the limit stop is equal to the distance between the
locking device for the final position and the annular groove on the work string. Furthermore,
the hydraulic anchor of the device, fulfilling the function of a stop for the patch, is disposed
at the end of the cavity of the rod to accommodate the patch. Such a design makes it possible
to avoid using a heavy-duty pusher in the device. In this case, the technology for patch
placement by expanding the patch until it joins the casing while pulling the coring head from
the top down is provided by the weight of the tool, the calculated load of which is controlled
and monitored using a hydraulic scale.

Such an assembly for the device and the use of the weight of the tool to create the:
axial load on the coring head for patch expansion makes it possible to:

— simplify the technology for patch placement with no possibility of extraneous solid objects
falling between the string and the patch during its expansion;

— provide placement of the patch at practically any depth, without creating additional tensile
axial loading on the tool (the tubing), where heavy drillpipes are used at fairly small depths,
with the aim of increasing the weight of the tool;
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— simplify the design of the device, reduce the weight while retaining its strength properties,
and make it convenient to service and operate.

The invention ensures, at the moment the coring head starts toward the patch,
synchronous fluid delivery to the movable sectors, with coupling between the travel of the
head to its lower limit stop and the annular groove with the retainer ring.

Fig. 1 shows the device assembled with the patch, lowered downhole to. the location
of the defect in the casing; Fig. 2 shows a cutaway view of the coring head.

The device contains hydraulic anchor 1 with movable slips 2, which by means of
hollow rod 3 is connected with hydraulic head 4, consisting of lower stop 5, body 6 with
hole 7, cup seal 8, movable sectors 9, race 10, conical ram 11, stem 12, packing rings 13,
retainer ring 14, and upper sleeve 15 with annular groove 16, circulation valve 17 is disposed
above the head, and patch 18 is disposed between the anchor and the head, where the patchis
to be lowered on the tool (the tubing) 19 into casing 20 to the location of defect 21. To s
prevent the coring head from starting toward the patch prematurely, it is provided with shear

" pin22.

After the device, assembled with patch 18 on tool 19, is lowered into casing 20 and -

the patch is oriented on defect 21, excess hydraulic pressure is created in the system. Fluid -

‘under pressure enters the cavity of anchor 1, which by means of its own slips 2 with teeth .
disposed thereon is anchored in casing 20, providing a stop for the patch. Patch 18 is pressed
against the inner wall of casing 20 to seal off defect 21 when coring head 4 is pulled through
the patch by the weight of tool 19. At this time, pin 22 is sheared off, and the excess pressure
is transmitted to the cavity of cup seal -8 through hole 7, and transmits a radial load to
movable sectors 9 at the moment that the head starts to travel toward the patch, i.e., when the
lower end A of body 6 reaches stop 5 and retainer ring 14 occupies the position in annular
groove 16, '

After coring head 4 has passed through the patch by a specified distance (for example,

- 1.5 m) that assures contact joining of patch 18 with casing 20, anchor 1 automatically -

disengages from the casing while the excess pressure is maintained, coring head
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4 expands the patch along its entire length by means of the weight of the tool.

Since the coring head, owing to lower stop 5 and the connection of retainer ring 14
with -annular groove 16, after passing through segment / does not have axial movement,
sizing of the patch (repeated passes) is accomplished under the pressure in head 4 both from
the bottom up by means of the lift of the tool and from the top down by means of the weight
of the tool. In this case, the loads on the tool as it is lifted are insignificant. .

After placement of the patch, the device is lified to the surface, drainage of fluid from
the lifted tool is provided through circulation vatve 17.

The device has the following advantages: :

— for axial movement of the coring head over the entire length of the patch from the top
down, the weight of the tool is used without additional axial loading thereon; :
— the technology for placing the patch at practically any depth is simplified, with no
possibility of extraneous solid objects falling between the casing and the patch;

— the design is simplified, the weight is reduced without loss of strength properties for the
device.
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The savings from using this design are roughly 1-2 thousand rubles per operation.

Claim

A device for placing a patch in a casing, including a hollow body, mounted on a work
string, where the hollow body has radial holes and a hydraulic coring head, a hollow stem
telescopically mounted in the body that forms a hydraulic chamber with the body, a hollow
rod with a hydraulic anchor and a patch disposed on the hollow rod, distinguished by the fact
that, with the aim of simplifying the design of the device and reducing its weight, the hollow
stem is rigidly connected with the hollow rod, is secured in the body in the initial position,
and has a locking device for the final position, where an annular groove is made on the inner
surface of the work string to accommodate the locking device for the final position, and the
hollow stem has a limit stop on the outer surface, where the travel of the body of the
hydraulic coring head to the limit stop is equal to the distance between the locking device for
the final position and the annular groove of the work string.
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